Enhanced expression of the human multidrug resistance protein 3 by bile salt in human enterocytes. A transcriptional control of a plausible bile acid transporter.
The enterohepatic circulation is essential for the maintenance of bile acids and cholesterol homeostasis. The ileal bile acid transporter on the apical membrane of enterocytes mediates the intestinal uptake of bile salts, but little is known about the bile salt secretion from the basolateral membrane of enterocytes into blood. In the basolateral membrane of enterocytes, an ATP-binding cassette transporter, multidrug resistance protein 3 (MRP3), is expressed, which has the ability to transport bile salts. We hypothesized that MRP3 might play a role in the enterohepatic circulation of bile salts by transporting them from enterocytes into circulating blood through the up-regulation of MRP3 expression, so we investigated the transcriptional control of MRP3 in response to bile salts. MRP3 mRNA levels were increased about 3-fold in human colon cells by chenodeoxycholic acid (CDCA), in a dose- and time-dependent manner. In the promoter assay, the promoter activity of MRP3 was increased about 3-fold over the basal promoter activity when treated with CDCA, and the putative bile salt-responsive elements exist in the region -229/-138 including two alpha-1 fetoprotein transcription factor (FTF)-like elements. Constructs with a specific mutation in the consensus sequence of FTF elements showed no increase in basal transcriptional activity following CDCA treatment. In electrophoretic mobility shift assay with nuclear extracts, specific binding of FTF to FTF-like elements was observed when treated with CDCA. The expression of FTF mRNA levels were also markedly enhanced in response to CDCA, and overexpression of FTF specifically activated the MRP3 promoter activity about 4-fold over the basal promoter activity. FTF thus might play a key role not only in the bile salt synthetic pathway in hepatocytes but also in the bile salt excretion pathway in enterocytes through the regulation of MRP3 expression. MRP3 may contribute as a plausible bile salt-exporting transporter to the enterohepatic circulation of bile salts.